plasma membrane syntaxin 4 H3 domain effectively inThe discovery of homologs of VAMP (R-SNARE, hibited fusion, albeit not as well as syntaxin 1a H3, with mostly found on vesicles) and syntaxin (Q-SNARE, which it shares 55% identity (IC 50 s ‫82ف‬ M and ‫61ف‬ mostly found on target membranes) proteins that local-M, respectively; Figure 2A ). Full-length syntaxins 1a ize to distinct compartments in mammalian cells and and 4 were much less effective than their respective H3 yeast (Figure 1) Figure 3A) are not identical 1996; data not shown). The H3 domain of syntaxin 3 between VAMP2 and VAMP4, whereas five or more laywas also much less effective (IC 50 ‫08ف‬ M) than that of ers differ for VAMPs 7 and 8. We have previously shown syntaxin 4, despite its higher identity to syntaxin 1a (68% that in the C-terminal coil of SNAP-25, mutation of the compared to 55%). Full-length syntaxin 2 (also 65% outer layers has little effect compared to the inner layers identical to syntaxin 1a), which localizes to both apical (Chen et al., 1999), so the conservation of VAMP4's and basolateral plasma membranes (Low et al., 1996) , central and C-terminal layers may be key to its ability inhibited to a level in between syntaxin 3 and syntaxin to inhibit VAMP2-mediated fusion. 4 full length (data not shown). However, the H3 domains Western blotting of inhibition assay reactions revealed of the endosomal syntaxins 7 and 13 (Prekeris et formation rather than inhibition, using our recently developed rescue assay (Chen et al., 1999). In this system, VAMPs 4, 7, and 8 are similarly homologous to VAMP2 high thermostability of the S29C complex therefore does not correlate with the poor rescue achieved by this protein, and conversely S23C's high level of rescue is not reflected by the low thermostability of the S23C-containing complex. Thus, as in the inhibition experiments, it appears that membrane fusion is only efficiently mediated by specific combinations of SNARE proteins and that high thermostability is not the distinguishing feature.
Importance of the C-Terminal Half of the C-Terminal Coil of the SNAP-25 Family of SNAREs
We examined in more detail the rescuing activity of the S23C/S25C/S29C coils, by making chimerae between these three proteins, with the central ionic layer glutamine (Fasshauer et al., 1998) as the crossover point (labeled "0" in Figure 3A ). As shown in Figure 4B , the constructs with S29 in the N-terminal half of the coil (29-23 and 29-25) rescued even better than S25C and S23C, whereas those with S29 in the C-terminal half rescued equivalently to (23-29), or even worse than (25-29) S29C. Thus, it appears that the N-terminal (membrane distal) half of S29C is better suited for membrane fusion when paired with VAMP2 and syntaxin 1 than that of S23C, which in turn is better than that of S25C. The fact that S29C rescues so poorly, despite its effective N-terminal domain, suggests that the C-terminal (membrane proximal) domain of the coil is not suited for the specificity of fusion with the PC12 cell synaptic SNAREs. 
complexes need not form SNAP-25-linked higher order have no significant effect (at the 95% confidence level) on the ability of S25N to enhance fusion, consistent with oligomers in order to mediate fusion (Chen et al., 1999).
We assume that addition of exogenous S25N inthe small difference (0ЊC-2ЊC) in their complex thermostabilities compared to the wild type's. Analagous mutacreases release by driving the formation of core complexes ( Figure 3D were also able to function, albeit at lower efficiencies. While it is not possible to test the activity of these Discussion SNARE proteins in other transport steps in cracked PC12 cells, they do function in other assays. For examIn summary, we have studied the specificity of SNARE ple, the soluble forms of the endosomal syntaxin 7 and core complex formation in dense core vesicle-to-plasma VAMP8, which have no effect in our assay here, do membrane fusion in the context of the cracked PC12 indeed inhibit the endosomal transport steps in which cell. This system is readily manipulable and reflective of they are involved, demonstrating the specificity of these the in vivo organization of SNAREs and their interacting SNAREs (Nakamura et al., 2000; R. Jahn, personal comproteins. In particular, we measure a functional, Ca 2ϩ -munication). In MDCK cells, overexpression of syntaxin regulated fusion event rather than monitoring simple 3, but not syntaxins 2 or 4, inhibits transport to the apical binding reactions alone. We find that SNARE function plasma membrane from the TGN and endosomes (Low in the cell is much more specific than the promiscuous et al., 1998), demonstrating a functional difference between these syntaxins that was also reflected in our interactions observed in vitro would suggest (Fasshauer Note that S25N always mediates the best enhancement of rescue, followed by S23N, whereas S29N either shows no enhancement or inhibits, irrespective of the identity of the C-terminal coil. The lower assay, where syntaxin 3 was significantly less efficient at rescue by S23C compared to S25C in this experiment (unlike in inhibiting dense core vesicle-plasma membrane fusion. Figure 4A ) is due to degradation of S23C; the degradation product is too small to contribute to complex formation.
Conversely, overexpression of plasma membrane syntaxin 1a has no effect on ER-to-Golgi transport, whereas soluble syntaxin 5 does inhibit this fusion reaction, as expected from its function (Dascher et al., 1994). SimiThe results presented here demonstrate that the specificity of core complex function in driving membrane larly, homotypic mitotic Golgi fusion and homotypic ER fusion events, mediated by syntaxin 5 and Ufe1p, refusion is not simply reflected in the ability of the complexes to form in vitro. In fact, we were not able to spectively, are inhibited by their soluble counterparts (Patel et the thermostability of the complexes. We conclude that SNARE proteins play an important role in the fidelity of
